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Abstract of JP5252084 
PURPOSE:To attain the stable control of 
transmission power by controlling an increase 
rate of transmission power at a succeeding 
time so that a reception C/N estimated from 
the increasing rate of transmission power is 
equal to an actually measured C/N thereby 
generating control information with a small 
scale circuit. CONSTITUTIONS output of a 
transmission power control section 4 from a 
modulator 3 is sent to a satellite repeater 2 via 
an outdoor equipment 5 t the equipment 5 
receives its own station signal reflected in the 
repeater 2 and the signal is demodulated by a 
demodulator 6. A C/N conversion section 7 
calculates the actually measured C/N from the 
demodulation output, and an arithmetic 
operation section 8 calculates information 
used for the control section 4 to control the 
transmission power at a succeeding time 
based on an increasing rate X of the 
transmission power at a current point of time at 
a fine weather and on the actually measured 
C/N. The arithmetic operation is implemented 
by including each of conditions such as rainfall 
attenuation quantities Lu ? Ld, deterioration in 
reception C/N, a propagation time and a 
frequency of a radio wave for both up-link and 
down-link. Thus, control information is 
generated with a small scale circuit and stable 
control of transmission power is attained. 
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[H#*l] WZma) **S«fS«t»St«<2) ^07 v 

TS£#fcR«5S*«!g8(2) Tiff DigSnfcR&^fi# 
(6) t. 

■5C/N &J»i!(7) 

(2) -J6#^(D IBl©S»eiRi^Mirs*-r*gnttt* 
iETSSgSKlO),!:, 

w^tc»-r<5is^T©sim«»oia**(x) tins. 

ftffW. C©Jf£Lfc C /N([C/N]') tRSf&JC/N 

[»##2] EJR»SR(8) c/N ©ftJg©ft:foD 
f$R!SI*(Ru)£Ji£U *fc5fi©^C9l9^^6<0C/ 

h ^ft*(tc/N],-cc/N])*8^>»ij yvammrnxz 

«fc*t>©£UC, J1CDC/N mflt»>£rrsHtB^«(R 
d)£«£U raBBI5$tK(Ru,Rd) *<$Kfc*,fc5K#: 43 
©P£S)©i£<tSrt©ii;*:$a) «^»1-5J:t£^at 
LfcBI#3J 1 ICE«©2imm#iS1fl?#i$. 
[»#S(3] f£Siffffi(8> *<. KC/H «fl2fifc»;6rr 

$(I) £#£U<ft*J:5fc£©fc*9©2i<g«2;©ii:*: 
««8r*£<h£ft8it,fc»#E2fcB«©i£ 

[0 00 1] # 
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mm±omm#m *m\t&tBivmmiUzw 

[0 0 0 2] flSMfift^X^AlCfcHTIi. -t-Ogfflf 
CfctAtt. Ka^Koff) #5fcRf©#«K<fc 

*s*tu-c3ms©-c, m^mm^^h^nm-c 

[0 0 0 3] ->XxA©«Srtt©«^[)5>ett, & 

[0 0 0 4] (£r>T» ^X5rAOm«^«Ofc»fcK 

B.\zMm-z%nmi]Z-fe\zu?&gi!>t&s. 

[0005] 

®wm&nzitib\ZT-f • fir«oa»te^-r<5s 

>*RtW-»'J >*P5#©#g£«^TH5fl5MilT D 
jg I/O @ MHS^©(f>*> 6 W > <J ©ftaSfcfJISfc L7 

y >*©»mj*8s$#«>Tv>$. 

[0006] ;io*it;Ttte-a>m^$fflicsmsss 

ffl*f*iKS*t»0, ^W(CA-H^x70««Oii 
**S<. (lalKffi^ora)® 
[0 0 0 7] -2k «rSlffDJgl/©S^m^5&«ffflSt 

ttffifflU&V>at. flfSJfOfiUoa^ji^ctt, 7ypr 

[0008] «gicissrr<5m^*?j£tt£ 

Rvyv>>j yi;mummm&^)>i;mzm 
m% %m\zmmrzQiiim3m<D&tnv\ziz-3T 

Bjgft©ras) 

[0 0 0 9] tZLZT, «S«0gbe^«^©»ft;fi 

saisu. 2S®e*MS©wssiKLT^5j:5*ijim 

*3^S©m^©5&<fcft*R»b. -t-tlS^©^a©iH» 
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\z&Qmmmi3iz\irz'DZifi3iCs£piiz. ^Kwaa 

[0 0 1 0] ftoT. *5£9Hi. J6#J^6»g*iK$ 
^©7 y 7 U »c43lt<5RS«Sa««fllUTK«5S 

(s^m^Mz^T, ®mm&*m<tu mm 

&©£&£&««;: U 6I»S»6*>fcff5t*ICfe^tt 
[00 11] 

[RS£#fc?-*&©©^gl:RtfflMli] Sr*\ 

[0 0 12] tt^T. «rSJfOjgb©^|ctt, 7y 

y u ^©fcat mss*^* > tj <D®m»mz i 

*£««#©« o«^o<ass*tUT) t. «ss$r?j 

©&s©«s»;:si}gf *<nt«*©e (^lion^m© 
«i&«iptbT) &ffls.tzz.tm-&\ztt&. 

[0 0 13] CCT, flffi«DjgUoa^e^fct?V^T 
/><-£©tt#5fc#«!-ei!r<&. 

[0014] *ni*. *r7yy'j>^t^«»ij>ir 
t\mmmz\m i it&jgT^-r.fcs kibi-©^^ 
£«f&f * ^ e&Bt&m±£t> e © u I;** 
mflv»c&. ■€-b-mm«sfif4Bm^ffitmis©« 

U >^©fflftfti^>U >^©«fe»t^*-DTV» 

ntf. 7 y ?y >>; \zmz&m&&mty*>>) 

©ltJpfc**^6T»i (02(a) . 

[0015] -t-^Tv zoztmmvT. *&wm 
z&migmi]MVfttr\t* %uizmwm\z7a?£*> 

fc. 3&Wg3t, 3EPIgg3©ffiA^(igBlTS2l®«*IH 
fP»4t. 2l<I«»fHTO4©{lJ*^SiJ>»g2^ 

m-r* t #tz*g#m& 2 Dssnfeej^e^ss 
;nt^£ flmr«ftnw 6 1. anas 6 ©maa* ^kb 

»-r*S^T©2im«*©«^*XtR|Uac/K &«» 
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9 1, 2lfi«*©ii^X^-riIW«^Sfl5a^ 
«S 2 -«M 1 m*&&mm\Zto**zmmJi 

omwm&mm fcsefc$n5*-c©w©rn&M 
TEtzmms 1 0 1 ft£*atg 2 jcfffa-rsm 

rR»858j T©^n-6ns&ofc*R^©s^ 

[0 0 16] %l©»%Wl;i:&jtg^fe 
0 2 (bMifcSfcSfljg?-*^*^ y t&mmR t© 
H«S^UT*D, Sim«*SfiI«l/aitn«(TPC=OF 
F : &W 7y?V >9<D&mftmaLuOftf*immz 

^■r*m^**Ytt«gb. ftmxmmmmmz 

frbnTV^«^(TPC=ON:*fil-c^tie^«!B) Ictt, 
T«7 y ^y >^©Km«SflLn*SiiETS<k 5 Ic&m 

«*)Wfi*an. ^mzimrzm^nuYmmY 

[0 0 17] p?0(c) «Klti3S!ffiRfc*rgJr0jgL©B 
20 %7V7>7)l^%<om^tt\Ztt-r&4Sfc&&m-i-C/H 

fe«#£fW*PUftV>«£(TPC=OFF:j&i») , C/K tt7y 

7u ftiw»»y >^Pj*©»m«s«ttt>Tfr^ 

#. ^d**^a3BWlC«!f»SnTV>*«6-(TPC=0N:* 
«T**£fcttJ8) fctt, «fS^©Sia«^«*YttB?!f 
t m U K&o TV^ST* 5*» 6«fS+«!l 2 S 

i -MDfflAtA fc«f^«F©-E-n t^b < ft t> tv» 
s. {for, jkm i©smc/N tt^»>>y>^©KS 

5«7 [0 0 18]^, »mSflE*» RT»5tU 7y?V> 
^©^KScSfu. ^•»y>i'©MKft£fdfrst, 
7y^y>^©Km«SfiLa, ^>'J>^©Km«S 
ftLdtt, 02(a) ©^ftlciD, 
Lu - La(R:fn) OO) (dB) «(D 
Ld = Ld(R;fd) 00) (dB) ».(2) 

[0 0 19] C©l^©2im«*©«^^S*(R=0) 
K*ff I CdB) «S»fyjgl,©§ 
^m#©g£C/N li, 
« [C/N] =[C/K]o -to-Ld+I -(3) 

fcfc*. CCT, [C/N],ttlii»^T2l»«A*^t(l®tt 
=0)©t#©5©C/K -Cifc*. 
[0 0 2 0] fcL3im«I^S!f»^cog^ ffi ( TPC=0N) 

- La + 1= 0 

ffttoti. 

La = X ...(4) 
T*0, C©«^lCttSmc/N tt. 
CC/N]=[C/N]<)- Ld ...(5) 
<0 tttiTKZ. 
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[0021] ±E3C(D Rtf(4) £t)mmiimo%. 

tttKJBTtt. 02(a) ©La(D^77tR«fcUT. 
X = Lo(R;fo) -(6) 

[0 0 2 2] ftoT. B0(a) 0^57lCti«tt£L £ 

£*X lC*f&T.5 RfcOt-vrfl^T. 
R'=R0;fu) .-<7) 
£LT#&tt&5£(7) £5£(2) , (5) KftAf Si, 
[C/N]'=[C/N]«- Ld 
=[C/N]»- Ld(R'=Rtt;fu):fd)-(8) 

[0 0 2 3] C©5t(8) 14, -e©i^OSIS«*ffiX ~C 
Lu£T&*tIEl,TV>*t>©«!:L,T, -£©££©X fc*fj& 
TSUmSfiffiR' £02(a) <DTyW >^OLolfftfctp 
UT*». #6nfcR'ICJ;D^0(a) ©Ldftfe&> Sld£ 

5. 

[0 0 2 4] UfrbfcfttS, t>U aiBtMU%£l: 
Lo£*&IEl,TV>fctttU4\ T*fe*>. 
La > I ...(9) 

T*n«. C©i£«£UTV>*fciiil&ggR'tt|iOEI(a) 
©Lu©^57**&, §8&©&m3Sa^«fcD 
R>R'= R(X;fa) -(10) 
T*9, 5t(8) ©«£[C/N]' (=[C/N]o - Ld(R'=R(X;f 
a);fd)) 14, KW^S«/hS<^«5C:tfcJ:0Ld 1 b/Jx 
£<fc*©T, §£|Sfc«}£bfc[C/N] 
[0 0 2 5] fl^T, Sl^tC/Nl^t^SilK/H] JcOfcfc 
<&oTV^ffi^lCtt. «5S««ISg2IC3ai^r5eAtt 
ED&HC:££^l,TH5©T. &©l$aj©2HI«;*jtt 

[0 0 2 6] HWigfl^ttOigbT, «ft[C/H]'j»W« 

[c/K] ic£u<&*j;5tc, m>&*ntf«£ftjS3it« 

R(I;fu)*t^|5o^.tll-^L<^S±5te XfciHirf 
*. 

[0 0 2 7] fcfc, S£ft«*filAt Lo fiUfcfcoTH* 
Ln < I ...(u) 
»)&*€<» 

R<R' = R(X; fu) -(12) 
T&D, fE£[C/N]' (=[C/N], - Ld(R'=Rtt;£n);fd)) 
14. &(B©ai£[C/N] i0f<ftoTl>«C5T, Jt£[C 
/N]'j)t|lia[C/»] «fcDt>ffi<fcoTV>.5*g£lctt, &© 
l$*«©2!fll8#«l*$x ttafi©^n,tr)t>-jx$<Tn 

[0 0 2 8] C ©&{££« DgtT. *UT«£[C/N]' 

»Bn$£R' =R(I; f u) #g|R©P8B§&gR IcSU < fc*«fc 



«sg 2 ©sisa^e^sifi^icfetts-jefinciwffr 

[0 0 2 9] m<D*%m\Z*:ZiSrtim}k 

©Hfm«gSLuST««iEUT^5fe©tU. ±JE©SC 
(6) €«t^1-5. 

[0 0 3 0] *LTZ.<Dft&tfmV\m\t*tW±&® 

*«f?r s&jst4&v>*t, u < mm 

10 «. £©±$lCiEb<fcV>#t^5tt«££fc#;©|$jj 
©2£*«#SlWfPt*. 

[0 0 3 1] 5£(6) «kD. Jin^«PIM3aSR KoH 
TH 2 (a) ©^57±0*J&T, 
Ra = Ra (X;fo ) ...(13) 

[0 0 3 2] *fc, JC(8) £gJgTS£, 
[C/N]. -[C/N] = Ld(R:fd) -(14) , 
1>me>t\Z>. ?1it>%. C/N ©W3g$tf>s©£ft;Stt, 
m 2 (c) ©*^ICS-T<k 5 \Z*?*j ©PtM^JES 
37 LdlC^UHttTTSfei^S. cn*BM5SSR fct^T 

Rd = Rd (Z;fd) .-(is) 
##Sh*. fcfc*U Z tt02(c) ©KEttS^U, 
Z=[C/N].-[C/N] .-.(16) 
fcSgfcC/tt #fcSTfcS. 
[0 0 3 3] -tl/T, Rtt£Rdt&tttfcUTW£**tSUt 
n«±©<E)t*tiEC^tV>dCtTv ^Kftttfttffc 

[0 0 3 4] RJ*j, J e©t#©^®«/jffiT«iEL< 7 

30 •yyj> : J'©PIM«SSLu©ttiE&LT^*H£:tlcft: 
5. 

[0 0 3 5] &§R, Ra>Rdfc6tt Xjjt^iiirs (Silt 
«»©ii*^*t7 v ?y ©Km«SSLo J: 0 
V») 3a*lCRu<Rd*etf I*^$J5^5*^T* 

s. 

[0 0 3 6] i,T, 

Ru>Rd fc&tt, i*i 

(17) 

R«<Rd X*#*- 

m<Dmmmm»tT!2zz.t\zf3:z. 

[0 0 3 7] m3©»%WfcJ:a}tff^ 

[0 0 3 8] C©«^fe^©t^©2l^«*a[^iEK 
7y~f l ) >^©KBIWSSLu©}ijE&bTV»5fe©tU 
T, J:)E©«2©^lcfettS5^C/K ©$&(bfi*^SC 
(15)RCKH 2 (c) fc<fc 0*»fcP?M3iaRd^6H 2 (a) 

so fcfev>T2»»c2im*A©ia**r (w^oeesjpt 
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[0 0 3 9] BPS. 5t(6) OR KRdSttAUT. 
r = Lo(Rd;fa) -(18) 

[0040] cnt&&<Dmmij®*m titRu 

[0041] m x > r tftscott^sRttcsie 

ltu-s^&t, 2»»C, i< r 
tt£te«a#JSDfc<T7y7'y>*©fcm88£JltIE 10 

i > r 

(19) 

i<r um, x*#* J 

[0042] A-Tys/Matem 

±&U£*529i©Sd*&8T©£#j£lCi5^T. fiSfiflr 
W£J6lXO>S*t, aHtS*J8*$sx *-©fc©fctt83£ 

[0 0 4 3] C©«fc5KSS*^tJieiffiH»ffltCS^<ffeI 

7\ZJH'-7y4)W9$mXVtt\,>b*&t> 03(a) 

V$MU \Z&KTmm&<Dimt&KT1®ftW&\zm\s 
T^$if$t, fi* ©SUES let 0. ^Wfctt^t 

©2l««A®fiSSficD*fe0 (c«5o^TU* 5. 

[0 0 4 4] -t-CT, S»a58^6©KflHt«fc^n 
*82SSH£-«©$**«!:JU&UTCi-^X7.f 9 
fc<fc DT«S«f *§S 2 -m.fi 1 W©««eiBaMJ: D 
fcSV>&S©iS8IS&&4AS7w > /l'*y>4f 0£tt« 
tttT^H^) Sff5CtlCfc0, H3(b) fc^fii 
fc, *©ig*-C2lfte*Wfil6?4SW«IUT^5. 4? 

[0 045] 

[ftlfiffi HT©5liSM©K^Ttt^©«k5liR^« 

fittR^stt^ufctt^-rs t>© t-r-s. 

T Lo = ko-R (ku= -£) 

^7>U >^ Ld = kd • R (kd= -m 

[0046] mi<D*%wommm 

04H. HllC^UfcJS»^8lC«koTHfT*ns®l 
©*$29I©£;5609£jj^;fcfc©T. d©gafc£!TW:, ® 
3EIS1 0*»&©^«*©«^:*i K*fUT» H2(«) 
\zm-T7 y 7*U >i; ©&SI 83ftftttLu©KPIi5&gR Ic 50 



»fS«#Kot^'»«J >^©Rm«Sfi#ttLd©RM 
5&&R lC*frs«#Kdt©ffcKd/Ku *»ft5Jfe|fS8 1 
t. C©SIH88 l©fflfl£l$*IIS©[C/N],fr$«£-r 
5«ffg8 2t. C/N ft*S57*^ffl*$n-5gmc/H 
*>e«£88 2©ffl2j£«£LT;i— 7*7-r;i^9fc£ 
A<5j«¥i88 3tT*fiESnT^. 
[0 0 4 7] ^fc^©SJfi0S©»^K^-r«t> jgm 

X = La = kuR ...(20) 
tfc?TV>S£T*S. fi^T, C/Ntt, 
CC/N] =[C/H]t- kdR -(21) 

x&t n, ut*n < ^7 > y ©Km«Sfc ^© 

[0 0 4 8] COCitt. fc'ltii^SnT 
R'=I/ku —(22) 

5£(21)©£H0R KlR'SftALTggC/N fltJtfcTi* 
•5. TfcfotS, 
[C/N]*=[C/N]o- kdR' 
=[C/H]o- kdl/ka -(23) 
[0 0 4 9] cnttH4IC^U&tfB¥g&8*©SI*g88 
lt«#fi?8 2fC#^.6n5"b©tf*0. C©Jt£L 
&[C/N]*fc, ±E©5$(3) \zmV1±C/R &J«57rt>&ffi 

**n«^IB©gfi[C/N]=[C/N]o-Lo-I,d+Xt©SS^«) 
•5. 

(Jt5£ C/N) - (HjW C/N) 
= [C/N]' -[C/N] 

= [C/N]. -kdX/ka- ([C/N]o -kuR-kdR+I) 
= (kuR-X) + (kd/ku) (kuR-X) 
= (kuR-X)(l+kd/ka) -(24) 
[0 0 5 0] ftaT, 

06£ C/X) - S^IC/N ) >0-| 
©£*, X OcuR 

ciM c/N) - mt\ cm <o -(25) 

©££. X >*nR -I 
ift*. (}§£ C/N) > c/N) ©t£fc 

li. e©ttr©^«^ig^i ttT«7y7y>7© 

RBIMfifiLo£Jtfl^TVSt>©i-$"-5SC(20)©kuR J; 

Q'bt<> ^fiUT*o» at* cm < ms cm 

[0 0 5 1] ftt>T. 

at^VN j - mm/H ) >o- ] 

©i*. X feJB* 
(«^C/N ) - mSC/R ] <0 -(26) 
©t€T. I 

t^5d}«I*ff5fc»© («^C/N ) - G&UC/N ) *t 
7 W W 9 €fiT2l®«*lWWW 4 \Z*X. Stl* C 1 1 
fc*. 
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[0 0 5 2] %2<P*%W<PgaEW 
0 5 tt, HI \ZtH bfcRJffiB 8 lC«fco T^frSnsm 2 

SiglO*^©2l©m*©Ji*$i fcttLT. 02(a) 

icstt y yj >^©Rw«aft«*iH.u©B^gR \z 
«-r*«*io©a»»i/rofe»tt-5ftff»8 4t, «?a$ 

©CC/N]o^6C/N ttffS87*6ffl*Sn-5S©C/N S« 
J?T*«SI88 5t. C©«^S8 5©tfl*lc^>U 
>*©fcm«8SftttLd©»M3&SR iCfffSHSXd© 

mvitemfzmms 6 1. cnsosiatss 4 1 

8 6 omij^^xA^-fy^^ 9 K4-**i£fltSI 
8 7 fc*ottj&snTfr»«. 

[0 0 5 3] C©jg2©#89!fflW£fc»±. Jgl©#$5 

KSi*eS&»«UT^5fc©tUT> j§m«#)fc6Jf 

Ra' = X/ku ...<27) 
T*0> 3fl£tg8 4fc,fcoT-5*&tt*. 
[0 0 5 4] £&, Smc/N <kD^'»U>i'*^©R 

[C/N]=[C/N],- kdR -(28) 

ifil^T. R fc^HT«f< 

Rd'=Z/kd -(29) 

(c) KwUfc»WES^UTW5. 
[0 0 5 5] CCT, 
Z=[C/N].-[C/H] 

= kuR+ kdR- X -(30) 

t isxmm 8 6 x-jfx 6nt>©T* 0 , 

Rd' =lAd • (kaR+MR -I ) -(31) 
ifc*. CtltRo' tSttftf^t. 
Ro'-Rd' =X/ku-l/kd • OcoR+kdR -X ) 
=a-kaR)/ko+ (X-kuR)/ld 
=a-knR) (lAu+lAd) -(32) 
[005 6] cn«tD, 

Ru'-Rd '>0©i£, JOkuR-i 

-(33) 

Ru'-Rd '<0©fc£, X<kuR -I 
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